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2-ethyl-1,3-hexandiol (1.48 g, 10.1 mmol, 1.0 equiv; mix of isomers) and triethylamine (1.58 g, 15.7 mmol, 1.6 equiv) were dissolved in THF (10 mL). The solution was cooled to 0 C and butyryl chloride (1.0g, 9.7 mmol, 1.0 equiv) were slowly added. The reaction was brought to room temperature and stirred for 1h. The reaction mixture was concentrated and purified by LC (gradient: 1% to 10% EE in cyclohexane).
Results:
Yield: 1.54 g (73%), colourless oil (GC showed the formation of 6% 3-(hydroxymethyl)heptan-4-yl butyrate)
The NMR results correspond to the literature. acid (0.27 g, 1.5 mmol) were dissolved in 300 mL DMF. The solution was divided into 10 mL portions and transferred into 30 glass vials. The vials were placed in a sand bath, and then transferred to isothermal ovens heated at 100 °C for 24 h. The heating rate was 2 °C/min from room temperature to 100 °C. After cooling down the oven to 30 °C, the vials were removed from the oven and the mother liquor was decanted. The left crystals were collected and washed with fresh DMF (3 × 15 mL) and then soaked in DMF (15 mL) for 3 days with the replacement of the fresh DMF each 24 h. After 3 days the solvent was changed to CHCl 3 repeating the aforementioned procedure. The obtained was finally stored in toluene.
NH2-BDC loading
MixMOF-5-NH 2 (5 mg) were dissolved in DCl in D 2 O (20 wt%; 100 µL) and further diluted with DMSO-d 6 (500 µL). The ratio between NH 2 -BDC and BDC was determined by
MixUMCM-1 ([Zn 4 O(BTB) 4/3 (BDC) 1-z (NH 2 -BDC) z ] n )
Based on literature procedure:
, terephthalic acid, aminoterephthalic acid and H 3 BTB were dissolved in DMF with relative amounts depending on the target material (Table S1 ). The solution was divided into 10 mL portions and transferred 20 mL glass vials. The vials were placed in a sand bath and transferred into an isothermal oven heated at 85 °C for 72 h. After cooling down the oven to 30 °C, the vials were removed from the oven and the mother liquor was decanted.
The crystals were collected and washed with fresh DMF (3 × 15 mL) and soaked in CHCl 3 (15 mL) for 3 days with the replacement of the fresh CHCl 3 each 24 h. The obtained crystals were stored in toluene until use. 
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NH2-BDC loading
The MOF sample (1 mg) was dissolved in a NaOH solution (400 μL 1 M) at 80 °C. Ethanol (400 μL) and phosphoric acid (60 μL, 85% w/w) were added. The solids were filtered off and the solution was analysed by UPLC.
MixUMCM-1-NH 2 (x mol% NH 2 , pretreated)
Triphenylphosphine (PPh 3 ) and methyl vinyl ketone (MVK) were dissolved in THF (10 mL) and MixUMCM-1-NH 2 (x mol% NH 2 ) were added. The suspension was kept at room temperature overnight.
The supernatant solution was decanted off and replaced three time with fresh THF (10 mL) and kept for an hour. The excess THF was then decanted off and the MOF was dried under a stream of argon. The resulting crystals were stored in nitrogen atmosphere. The product ratio was determined by GC/FID and the conversion was detected by UPLC.
All signals were calibrated prior the reaction using p-cymene as internal standard. The conversion could not be detected by GC/FID since the solvent, n-butanal and MVK were not sufficiently separated to be quantified. Additionally, the AT products could not be detected by the UV/Vis detector. Therefore they were analysed by GC/FID
Characterisation of Metal-Organic Frameworks
Powder X-Ray Diffractograms Figure S1 . PXRD spectra of the MOF systems used in this work.
N 2 Adsorption Isotherms (at 77K)
Sample Preparation UMCM-1 samples:
The method is based on the literature method. 4 The UMCM-1 and MixUMCM-1 materials (min. 50 mg) were submerged in CH 2 Cl 2 for
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The sample was then transferred to a BET sample vial and activated at 120 mTorr and 30°C.
The weight was determined after activation. 
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UPLC
The crude reaction mixture of the catalytic reactions was injected into the UPLC for the conversion. The (3-oxobutyl)triphenylphosphonium zwitterion could be detected in every run. [a] 28 mol% NH2-BDC in total BDC content, [b] Conversions were determined via UPLC: the starting material was calibrated prior to the analyses, [c] The amount of product were determined via GC: the values are based on the C-ratios of the respective products. [a] 28 mol% NH2-BDC in total BDC content, [b] Conversions were determined via UPLC: the starting material was calibrated prior to the analyses, [c] The amount of product were determined via GC: the values are based on the C-ratios of the respective products. 
Screening MVK Concentration
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Screening MOF loading
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Figure S10. 
Computational Details
The code CP2K 5 was used for performing the DFT geometry optimisations. The calculations were performed using the semi-local PBEsol 6 GGA functional and employing the DVZP-MOLOPT-SR-GTH basis set and Goedecker-Teter-Hutter pseudopotentials. 7 Both the cell parameters and the atoms positions were optimised, converging the force up to 4.50E-004 au and the electronic structure up to 1E-06 au with a cut-off for the 1st DFT grid set to 500 Ry
The basis set super imposition error (BSSE) correction was used in calculating the binding energy.
The classical molecular dynamics (MD) calculations were run using the LAMMPS package, 8 starting from the DFT optimised structures. The charges were obtained using the REPEAT scheme 9 fitted against DFT whilst the van der Waals parameters were obtained from the DREIDING force field. 10 The hydrogen bond was treated as a reactive Morse potential as implemented in DREIDING. 11 The strength of the interaction was reparametrised for the dimethyl amino terephthalate -zwitterion system in vacuum matching DFT calculations using Gaussian09 and adding the counterpoise correction 12 at the B3LYP/6-31G+(d) (11.65 kcal/mol). The parameters for the H bond were then transferred to the MixUMCM-1-NH 2 system.
The UMCM-1 structure was held rigid, letting the NH 2 group, the zwitterion and the nbutanal solvent molecules move according to the Nosè-Hoover thermostat (NVT ensemble at 298K ). The number of solvent molecules to introduce in each system was computed from the free volume of the initial structure, considering the density of liquid n-butanal. For the Lennard-Jones interactions a cut-off of 12.5 Å was used. The unit cell of MixUMCM-1-NH 2 was duplicated in the z direction to have a perpendicular width larger than two times the cutoff in every direction. Coulombic interactions were computed using the Ewald summation S21 technique. A time step of 1 fs was adopted and, after equilibrating the system for 1 ns, statistics for the histograms were collected from the atomic positions every 100 steps, for each 50 ns run (500,000 samples in total). The code PLUMED 2 was used to read and analyse the trajectories. Figure S13 . Cumulative histogram of the minimum distance between the C···C atoms of n-butanal and the zwitterion, respectively. The statistics for three different systems A1, A2 and B are reported, and the dashed line represents the van der Waals distance of C···C (3.47 Å). For each snapshot collected from the simulation (500,000 in total, every 100 fs) the minimum C···C distance is computed, corresponding to the closest nbutanal molecule, and its probability is cumulated from the smaller to the largest value. The MBH precursor state is considered to form for a distance smaller than the van der Waals distance. Hence, the values of the intersection between the histograms and the dashed line are reported in Table S9 . The inset shows the full histograms from 0 to 1 values. 
